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AaSTRACT 

Basic l a u n c h  f a c i l - i t i e s ,  n o t  i n c l u d i n g  A A P  moui- 
f i e a t i o n s  for t h e  f i v e  AAP f l i g h t s  i n  1971-1972 ,a re  e x p e c t e d  
t o  c o s t  $29 m i l l i o n  at LC-311 and 37 .  An e q u i v a l e n t  c a p a b i l i t y  
a t  LC-39 ,  it h a s  bcten e s t i m a t e d ,  w o u l i  c o s t  o n l y  $5-$10 m i l l i o n .  
But t h e r e  a i ~ e  sc.ii!t' q u e s t i o n s  r e l a . t e d  t o :  . 1) t h e  d e t a . i l s  and 
c o s t  o f  t h e  proposed method for a d a p t i n s  LC-39 f a c i l i t i e s - -  
i n t e r c h a n g e a b l y - - t o  t h E  l a u n c h  of S a t u r n  Ii3, 2 )  t h e  i m p a c t  on 
S a t u r n  V l a u n c h  s c l ~ I e d u l e s ,  3 )  t h e  method o f  p r o v i d i n g  s e r v i c e  
s t r u c t u r e  f u n c t i o n s  for a dual. l a u n c h  with o n l y  one NSS, and 
4) s u b s e q u e n t  u s e s  for L C - 3 4 / 3 7 .  

F a c t o r s  b e a r i n g  on t h e s e  q u e s t , i o n s  a r e  d i s c u s s e d  
and i t  i s  c o n c l u d e d  that: 

LC-39 i s  a d a p t a b l e - - - w i t h  r e a s o n a b l e  con- 
v e r t a b i l i t y - - t o  t h e  l a u n c h  of S a t u r n  IU; 
$ h e r e  seems t o  be  no r e a s o n  t o  d o u b t  t h e  
$10 m l l l i o n  es t imate  o f  c o s t s .  

O Launch- to- launch  i n t e r v a l  for S a t u r n  V 
o v e r  t h e  span of  A A P  f l i g h t  a c t i v i t i e s  
( 8  mon ths )  would b e  about, t e n  months i f  
AAP flew from IX-39. 

A s i n g l e  MSS would n e e d  hclL3 i n  s e r v j c i n g  
t h e  AAP d u a l  m i s s i o n s .  The b e s t  method 
may b e  t o  p r o v i d e  some of t h e  MSS f u n c t 5 o n s  
foi- unmanned v e h i c l e s  T r o m  t l ie LUT . 

0 

O LC-311 and 37 use i n  s u k c e q u c n t  pi-ograins 
may i n v o l v e  very  l a r g e  c h a n g e s  fi-oin t h e i r  
S a t u r n  I B  c o n f i g u r a t i o n s .  

u , .  
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TX-34 and  1,C-37 at KSC have  been  o r  a r e  b e i n g  
" m o t h b a l l e d "  f o r  storage u n t i l .  needed  f o r  t h e  Apol1.o A p p l i -  
c a t i o n s  P r o g r a m l s  S a t u r n  If3 l a u n c l i e s  now s l a t e d  t o  b e g i n  lin 
l a t e  1 9 7 1 . '  Both complexes  z3-c n e e d e d  to s u p p o r t  t h e  two AAP 
d u a l  mj.ss-!ons. The e x p e c t e d  c o s t s  f o r  down-mode ~ n a i n t e n a n c e  
o f  t h e  two c:2mplexes for such iterris as  p a i n t i n g ,  s e c u i > i t y ,  
r e c o r d  k e e p i n g ,  ariu environmi.nta.1 coni;rol .  i.s a b o u t  t I3  m i l l i o n  
p e r  y e a r .  R e h a b i l i t a t i o n  and u p d a t i n g  which  w i l l  h ave  t o  
s t a r t  a b o u t  a y e a r  b e f o r e  the f i r s t  A A P  m i s s i o n s  w i l l  c o s t  
a b o u t  $ 2 0  m i l l i o n .  T o t a l  c o s t  o f  b a s i c  l a c n c h  f a c i l i t i e s  
fo? t h e  f i v e  p l a n n e d  ARP f l i - g h t s :  $29 m i l l i o n .  

Because  of  t h e  h i g h  c o s t s  o f  r e t a i n i n g  LC-34/37 f o r  
AAP, KSC last f a l l  l e t  a c o n t r a c t  to Boe ing  t o  s t u d y  t h e  
p o s s i b i l i t y  o f  l a u n c h i n g  S a t u r n  IB's from LC-39. This s t u d y ,  
r e p o r t e d  i n  t h e  p a s t  month b y  P4. M. C u t l e r , + : %  p roduced  a n  
e s t ima te  of costs for m o d i - f i e a t i o n s  Lo e n a b l e  one l a u n c h  o f  
one  S a t u r n  113 f rom Lc-39 at $2.5 m i l l i o n .  

For t h e  d u a l  A A P  m i s s i o n s ,  Boc ing  f i r s t  made t h e  
a s s u m p t i o n  t h a t  b y  c a r e f u l  s c h e d u l i n g ,  a s i n g l e  f4SS c o u l d  
s u p p o r t  d a y - a p a r t  l a u n c h e s ,  T o t a l  c o s t s  f o r  m o d i f y i n g  
LC-39 for t h e  AAP t h e n  came t o  $ 4 . 7 8  m i l l i o n  e x c l u d i n g  

+?LC-34 and LC-37 D e a c t i v a t i o n  - Case 6 2 0 ,  Memorandum 
for F i l e ,  November 2 3 ,  1368, A .  W .  S t a r k e y .  

*"ri.p R e p o r t  - Use of LC-39 to Launch  S a t u r n  I B ,  
Case 105-2, Memorandum f o r  Fri-le, Janu-ary  21., 1 9 6 9 ,  M .  M .  C u t l ~ e r  
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s p e c i a l  m o d i f i c a t i o n s  for t h e  A A P  s p a c e c r a f t  m o d i f i c a t i o n s  
which  would a l s o  have  to be done a t  LC-34 and  LC-37 a t  a 
c o s t  a d d i t i v e  t o  t h e  $ 2 9  m i l l i o n  m e n t i o n e d  a b o v e . %  On t h e  
o t h e r  h a n d ,  i f  s h a r i n g  t h e  MSS betwPe'!; two l a u n c h  p a d s  p r o v e d  
i m p r a c t i c a l ,  Boe ing  c a l c u l a t e d  t h a t  t h e  DPSS f u n c t i o n s  for '  t h e  
unmanned A A P  p a y l o a d s  c o u l d  b e  p r o v i d e d  b y  a d d i n g  s p e c i a l  arms 
and  c o r o l l a r y  MSS s e r v i c e s  t o  one of t h e  L U T s .  The a d d i t i o n a l  
costs, i t  was c s t i m t e d ,  would b r i n g  t h e  b a s i c  LC-39 c o s t  f o r  
A A P  to $ 9 . 5  m i l l i o n .  

Fundamen ia l  to B o e i n g ' s  p r o p o s a l  f o r  m o d i f y i n g  LC-39 
f o r  a S a t u r n  I B  c a p a b i l i t y  i s  an  e l e v a t e d  p e d e s t a l  which  i s  
u s e d  t o  r a i s e  t h e  S-IB s t a g e  a b o u t  127 f e c t  above  t h e  S-IC 
p e d e s t a l .  T h i s  would make it  p o s s i b l e  t o  m a i n t a i n  most o f  
t h e  e x i s t i n g  u m b i l i c a l  and s e r v j  c inG p l a t r o r m  i n t e r f a c e s  for 
t h e  S - I V B  and s p a c e c r a f t .  

Down tiroc f o r  i m p l e m e n t a t i o n  o f  the Satui-11 I R  modi-- 
f i c a t i o n s  would b e  1 2 0  d a y s  for a LUT, 1 3  f o r  a VAR h i g h  b a y ,  
1 2  f o r  t h e  MSS and 4 6  for a n  LCC f i r i n g  room. R e c o n f i g u r a t i o r i  
f o r  s u p p o r t i n g  S a t u r n  V and  S a t u r n  I B  i n t e r c h a n g e a b l y   as 
e x p e c t e d  t o  t a k e  a b o u t  40  days  f o r  t h e  LU'l '  and  n e g l i g i b l e  
times f o r  o t h e r  f a c i l i t i e s  and equipif lent .  

Four  i m p o r t a n t  q u e s t i o n  a r eas  a r e  s u g g e s t e d  b y  t h e  
p r o p o s e d  s h i f t  o f  S a t u r n  I B  l a u n c h e s  t o  LC-39. These  a r e  
r e l a t e d  t o :  1) Sone o f  t h e  d e t a i . l s  o f  H o e i n g ' s  p r o p o s e d  
method f o r  accommodat ing t h e  S-IB s t a g e  i n  p a r t i c u l a r  on t h e  
LUT,  s i n c e  i t  i s  here t h a t  t h e  m a j o r  m o d i f i c a t i o n s  are 
r e q u i r e d  t o  a c h i e v e  a S a t u r n  I B  c a p a b i l i t y  on LC-39 ,  a n d ,  
o f  c o u r s e ,  t h e  v e r a c i t y  o f  t h e i r  c o s t  e s t i m a t e s ,  2 )  t h e  
i m p a c t  on manned s p a c e  f l i g h t  s c h e d u l e s  o f  f l y i n g  t h e  f i v e  
AAP m i s s i o n s  f rom LC-39,  3 )  t h e  f e a s i b j l i t y  of  and b e s t  
a l t e r n a t i v e s  to s h a r i n g  a s i n g l e  MSS between two v e h i - c l e s  
f o r  t h e  AAP d u a l  ~ ~ i i s s i o n s  and 4 )  t h e  s u b s e q u e n t  use o f  LC-311 
and  LC-37. 

The f o l l a w i n g  s e c t i o n s  a r e  d e v o t e d  t o  commentary 
on  t h e s e  q u e s t i o n s .  t 

*An es t imate  o f  t h e s e  a d d i t i o n a l  costs i n d i c a t e : ;  t h a t  
t h e y  would f&ll i n  t h e  r a n g e  o f  $6-8 m i l l i o n  f o r  L C - 3 4 / 3 7 .  
Not a l l  o f  t h e s e  changes  would have  to b e  made at IX-39; 
for i n s t a n c e ,  t h e  C o n v e r t e ~ ~ - C o m p r e s s c r  F a c i l i t y  a t  LC-39 
a l r e a d y  h a s  t h e  c a p a c i t y  to s u p p o r t  d u a l  S a t u r n  If) l a u n c h e s  
and  b e i n g  f a r t h e r  f rom t h e  l a u n c h  p a d s ,  n e e d s  no  s p e c i a l  
p r o t e c t i o n  from t h e  h a z a r d s  o f  t h e  l a u n c h  e n v i r o r m c n t  . 
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From a. l i s t  of t h e  f u n c t i o n s %  o f  t h e  LC-34 ( a n d  3 7 )  
S-IB f o r w a r d  swing  arm, we may i n f e r  t h e  f u n c t i o n s  t h a t  woulc( 
h a v e  to be  p r o v i d e d  by t h e  c o r r e s p o n d i n g  Swing A r m  #5 i n  t h e  
recommended e l e v a t e d  p e d e s t a l  c o n f i g u r a t i o n .  The m i s s i n g  
f u n c t i o n s ,  t h o s e  r e q u i r i n g  new c o n n e c t i o n s ,  a r e  i n  t h e  n a t u r e  
of c o n t r o l ,  s e n s i n g ,  or h i g h  p r e s s u r e  gas s u p p l y .  

A nomina l  68  i n c h e s  also h a s  t o  b e  added  to t h e  
l e n g t h  o f  t h e  swing  arm t o  accommodate t h e  smaller  d i a m e t e r  
o f  t h e  S-113. A g r a f t e d - o n  s e c t i o n  o f  t h e  L C - 3 4  umbi1 ica l . s  
c o u l d  be  used  to p r o v i d e  thj.s a d d i t i o n a l  l e n g t h  a i i d  a t  t h e  
t i m e  c o r r e c t  any  e l e v a t i o n  misma tch .  

The LC-37 p e d e s t a l s  b o t h  AStB c o u l d  he u s e d  for .  the 
u p p e r  p a r t  o f  t h e  p r o p o s e d  e l e v a t e d  p l a t f o r m  on t h e  LU'I ' .  
T h e y  a r e  c o n s t r u c t e d  o f  s t e e l  a b o u t  I. 1 / 2  i n c h e s  th i . ck  and 
o n e  '17 f e e t  squa ide  as  compared t o  a VAB h i g h  bay i n t e i - i . o r  
c l e a r  w i d t h ,  i n c l u d i n g  b o o r s ,  o f  76 f e e t .  The LC-3713 p e d e s t a l  
i s  a b o u t  6 f e e t  t h i c k  and i n c l u d e  plunibing f o r  d e c k ,  b o a t -  
t a i l  and f l ame  d e f l e c t o r  d e l u g e ,  R P - 1  and L O X  T a i l  S e r v i c e  
Masts, two c a b l e  masts,  mi3 e i g h t  S u p p o r t  Ilolddown A r r i s ,  i.n 
short, a l l  o f  t h e  n e c e s s a r y  p e d e s t a l  i n t e r f a c e  f u n c t i o n s .  I t  
a l s o  i n c o r p o r a t e s  a s e l f - s t o r i n g  e n g i n e  s e r v i c e  p l a t f o r m ,  
camera  moun t ing  f i x t u r e s ,  r a i l i n g s  and  a l i f t o f f  t r a n s p o n d e r  
a n t e n n a .  The LC-37A p e d e s t a l  i s  s t r u c t u r a l l y  c o m p l e t e  b u t  
h a s  n e v e r  been  e q u i p p e d .  It c o u l d  b e  e q u i p p e d  at l e a s t  
p a r t i a l l y  f rom L C - 3 4  p e d e s t a l  a c c e s s o r i e s  for r e c o n f i g u r i n g  
t h e  second  S a t u r n  IB LUT'. T h e  LC-311 p e d e s t a l  i s  c o n s t r u c t e d  
o f  r e i n f o r c e d  c o n c r e t e  and  would n o t  l e n d  i - t s e l f  t o  t h i s  
k i n d  o f  a d a p t a t i o n .  

L C - 3 4 / 3 7  

S-IB Fwd Swing A r m  

RP-1 Tank Helium B o t t l e s  Press. 
HP-1 Tank Vent C o n t r o l  
131'-1 T a n k  L e v e l  S e n s i n g  

LO2 Tank Vect C o n t r o l  
A i r  C o n d i t i o n i n g  and Pui-ge ( S u p p l y )  
A i r  C o n d i t i o n i n 2  and Purge  ( R e t u r n )  
Haza rdous  Gas S e n s i n g  (S-IVB a f t  

E l e c t r i c a l  
i n t e r s )  

LC-39 

S - I 1  Fwd Swing Arm ( # 5 )  ___ -__ 

LH2 T a n k  P r e p r e s s .  
LI12 Tank Vent  L i n e s  ( 2 )  
LH, Tank Vent  C o i i t r o l  

A i r  Cond. and  P u r g e  
I n s u l a t i o n  Purge  
Auto Checkout  ( 2 )  
E l e c t r i c a l  ( 8 )  

L 
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The e l e v a t e d  p e d e s t a l  would b e  t i e d  i n t o  the LUT’ 
u m b i l i c a l  s t r u c t u r e  t o  s t i f f e n  i t  and a v o i d  t o l e r a n c e  b u i l d u p  
be tween t h e  t o w e r  and  v e h i c l e .  T h i s  b r a c i n g  would a l s o  
min imize  d: r f i c u l . t i e s  f rom inc rea -2 .d  c a n t i l e v e r  l o a d i n g  o f  
t h e  LUT b y  new v e h i c l e  a c c e s s  amis s h o u l d  t h e s e  become 
n e c e s s a r y .  

T a i l  S e r v i c e  Mast f u n c t i o n s  f o r  S a t u r n  I B  c a n  b e  
c o n n e c t e d  d i r e c t l y  t o  c o r r e s p o n d i n g  f u n c t i o n s  a v a i l a b l e  a t  
t h e  t o w e r  i n t e r f a c e s  of t h e  LUT Swing A r m  No. 1 o r  a t  t h e  
d e c k  i n t e r f a c e s  o f  t h e  t h r e e  S a t u r n  V T a i l  S e r v i c e  D?asts.8 

z 
The S a t u r n  IB T a i l  S e r v i c e  IYiast C o r r e s p o n d i n g  f u n c t i o n s  a r e  
I n t e r f a c e  __ R e q u i r e m e n t s  a r e  : 
C a b l e  blast No. 14 
LO2 R e p l .  Valve  C o n t r o l  

a v a i l a b l e  on t h e  L u t  at: - ___ - -__ ___- 
--- 

LO2 Tank FetD Va lve  C o n t r o l  TSM 3-2 
C o n t r o l  B o t t l e  P r e s s u r e  
L,02  Tank L e v e l  E e n s i n g  ( 2 )  

Eng. P r e s s .  S w .  c / o  
LO2 Tank Bubb l ing  - Helium 
G G  L O  I n j e c t i o n  Dlanif.  Purge  

A i r  Cond. and Purge  
Haza rdous  Gas S e n s i n g  LO2 Bays  
E l  e c t r i c a 1 
C a b l e  Mast No. 2 

2 

TSM 3-11 

TSM 3-2 
TSM 3-11 
TSM 3-2 

HP-1 Tank F&D V a l v e  C o n t r o l  
R P - 1  & LO2 Tank P r e p r c s s .  

LO2 Tank Vent C o n t r o l  
LO Dome Purge  ( 2 )  

RP-1 Tank B u b b l i n g  
TC F u e l  I n j .  M a n i f o l d  €’urge 
Hazardous  Gas S e n s i n g  (Eng.  Comp . ) 
E l c c t r i c a l  
F u e l  Mast 

2 

TSM 3-4 

TSM 3-2 

RP-1 F i  11 and D r a i n  L i n e  
LOX Mast 
LO Tank F i l l  and D r a i n  L i n e  

R e p l e n i s h  Conn. 
LO Tank R e p l e n i s h  L i n e  

2 

2 

TSM 1 - 2  

SA # I  

SA H1 

. . . . . ,. . . .. . - .. . - . .  . . .  



A s  w i t h  the s w i n z  arm, t h o s e  f u n c t i o n s  not at lapt ; rc lc  f rom 
existing LUT s e r v i c e s  r e q u i i > c  p h y s i c a l l y  snial1 c o n n e c t i o n s  
that can b e  added  t o  the present LUTs w j t h o u t  unduly 
c o r r ! p l i c a t i n g  t h e i r  c o n v c r t a b j  l i t y  t o  S a t  u r n  V u s e .  

Boeing's est i i i ia te  of  1 9 0 , 0 0 0  pounds f o r  t h e  weislit 
.of t h e  12'1 f o o t  h i g h  e l e v a t e d  p e d z s t z l  a s s e m b l y  i s  wel l  
v i i t h i n  the c a p a b i l i t y  o f  t h e  2'50 t o n  h igh  bay 2nd 175 t o n  
a i s l e  c r a n e s .  High Bay K 4  c o u l d  a l s o  accommodate concurrent 
constI .uct: i .on s to iaage ,  and  h a n d l i n g  of  the e l e v a t e d  p e d e s t a l s  
for two 1,UTs: 

I, A U F: C I1 S C f I E D U I,]< S _ _  

AAP ( S a t u r n  713) l a u n c h e s  a r e  c u r r e n t l y  s c h e d u l e d  
as shown i n  Vigu1.e 1,' t o g e t h e r  with h i g h  a~nd 101.~ l a u n c h  r a t e  
p r o j e c t i o n s  f o r  S a t u r n  V.. T h e  f i gu i - e  also i n d i c a t e s  m a j o r  
f a c i l i t y  ( I i igh B a y ,  P a d )  invol.veir,ent and  i n t e r v a 1 . s  f o r  LUT 
r e f u r b : i  shment m o d i f i c a t i o n  a n d / o r  r-~ecoiifrigu~~~ti.on -betvieen.  
S a t u m  V and  S a t u r n  IU. . 

For t h e  . d a t e s  shoivn, S a t u r n  V launches vrou1.d be  
cGnst i -a i .ned t o  a b o u t  one  ev2r .y  f o u r  m o n t h s  f r o m  December 1970 
u n t i l  Z u n e  1 3 ' 1 2 .  Assuming a two month p a d  _____ arid MSS _- requi . renient  
f o r  Saturl: V ,  i t s  m i s s i o n s  would be  d e n i e d  l a u n c h  d u r i n g  
the t e n  I-noiiths f rom J u l y  l'71 t o  April l ' ( 2 .  \ ! i th  an e a s i n g  
o f  t h e  PISS requi.rement , some a d d i t i o n a l  o p p o r t u n i t y  f o r  Saturn V 
l a u n c h  would becornc a v a i l a b l e  be tween  O c t o b e r  and December.  

Under t h e  c o n s t r a i n t  o f  8.11 O r b i t a l  N o r k s h o p  l i f e -  
tj-rne i n  o r b i t  o f  o n l y  e i g h t  months  ( a  WACS p r o p e l l a n t  l i m i t a t i o n ) ,  
it i s  h i g h l y  des i r2ab le  t o  fly a7.1 o f  t h e  AAP m i s s i o n s  wi . th in  
t h e  g i v e n  180  day  s c h e d u l e .  A f l e x i b i l i t y  e x i s t s  n o n e t h e l e s s  
to f l y  t h e  f i n a l  d u a l  i n i s s i o n  3.ndependent ly  o f  the o t h e r s .  
Two spa1-e S a t u r n  I B '  s ,  an O'?!S/AT~l/NDA and  a CS1.1 are a l s o  
a v a i l a b l e  f o r  A A P  p rog ram f l e x i b i l i t y .  

The p1.an fox- r e f u i - b j s h i n g  L U T  1 after AS-503 inc l i -  
c a t ed  a rcqu i r e i i i en t  o f  4 8 d a y s  b e f o r e  fol . lov~-on 1-aunch 
operations cou1.d b e g i n .  Figure 1, i n  showing  only 30 d a y s ,  
a s s u m e s  a coinmensurate  improvement i n  r e f u r b i s h i n g  e f f i c i e n c y .  

s R e f u r b i s h  t i m e  may a c t u a l l y  be  more a f u n c t i o n  of I.aunch 
damage than of repair e f C i c l e n c y  . I n d l c a t i o n s  a r e  that vehic1.e 
d r i T t  u n d e r  tht?  v a r y i n g  wind c o n d i t i o n s  o f  nor ina l  i ~ .  e .  s u e -  
c e s s f u l  l a u n c h e s  of  Saturn V may r t?su. l t  i n  r epa i  r requi . rec ien ts  
r a n g i n g  f rom r ieg l ig ib1 .e  t o  complete r e p l a c e m e n t  o f  s e v e r a l  
s:.rri.ng arms and other t o x e r  appurtenances. Average  r e f u r b i s h  
t i m e  t h e n ,  i s  use fu l .  oil1.y on a gross p l a n n i - r i g  I c v c I . ,  b u t  j.t 
i s  .pos,s i .ble  t o  s!-Jea'lc j-n teims o f  s y s t e m  d i f f e r e n c e s  t h a t  
a f f e c t  tile p r o b a b i  1 i t j . e s  of dan~ay;e. 
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R e f u r b i s h i n g  t i m e  becomes a c o n t r o l  f a c t o r  i n  m e e t i n g  
t h e  r a p i  d - f i r e  A&P manned l a u n c h  s c h e d u l e s  whctkler t h e y  a r e  
f lown  f rom LC-34 01' L C - 3 9 .  On L C - 3 9 ,  t h e  p r e p a l - a t i o n  and  
l a u n c h  o f  A A P - 3 A  f rom t h e  same LUT i s  p l a n n e d  90 d a y s ,  o r  
a b o u t  66 w o r k i n g  d a y s ,  a f t e r  t h e  l a u n c h  of  AAP-1. F i g u r e  2 
i l l u s t r a t e s  t h i s  s e q u e n c e  of o p e r a t i o n s  and t h a t  o f  the n e x t  
90 day fol lov;-on l a u n c h  o f  AAP-3, a g a i n  f rom t h e  same LUT. 

Whether  on LC-34 or on LC-39,  t h i s  p r o x i m i t y  o f  
l a u n c h e s  f rom t h e  same p l a t f o r m  w i l l  n e c e s s a r i l y  b e  d i f f i c u l t  
to a c c o m p l i s h .  On LC-39, some a d d i t i o n a l  t i m e  may a l s o  be  
r e q u i r e d  f o r  t h e  move from t h e  VAB t o  t h e  Pad ,  and  a s  a 
r e s u l t  o f  t h e  need  t o  s h a r e  t h e  MSS be tween t h e  c o n c u r r e n t  
o p e r a t i o n s  of tlle d u a l  m i s s i o n s .  

Oi l  t h e  o t h e r  hand ,  l a u n c h - t o - l a u n c h  r e f u r b i s h i n g  
n e e d s  may be  I .ess  e x t c n s i v e  on LC-39 t h a n  on L C - 3 4 .  S a t u r n  I B  
i s  e x p e c t e d  ( b y  B o e i n g )  t o  i.mpose much l e s s  l a u n c h  damage t o  
t h e  LC-39 LUT o r  pad u n d e r  the p r o p o s e d  m o d i f i c a t i o n  c o n c e p t  
t h a n  S a t u r n  V or t h a n  t h e  same S a t u r n  IB would impose on 
LC-34 or LC-37 .  T h i s  i s  because  i t s  fl.ame plume w i l l  be  much 
f a r t h e r  away f rom t h e  u m b i l i c a l  t o w e r ,  sw,rl.ng arms, cieclc and  
flame d e f l e c t o r  t h a n  i n  e i t h e r  o f  t h e  o t h e r  two c a s e s .  
B o e i n g ' s  p r o p o s a l .  f u r t h e r  p r o v i d e s  fora a b l a t i v e  c o a t i n g  p r o -  
t e c t i o n  on exposed  t r u s s w o r k  o f  t h e  e l e v a t e d  p e d e s t a l .  The 
h i g h  c a p a c i t y  d e l u g e  s y s t e m  o f  LC-39 plumbed up t h e  e l e v a t e d  
p e d e s t a l  s h o u l d  a l s o  be  h i g h l y  e f ' f e c t i v e  i n  minrimizing damage. 

LC-34 c o u l d  b e  used i n  c o n j u n c t i o n  w i t h  LC-39 to 
ease t h e  t i g h t  s c h e d u l i n g  problem,  b u t  al; a c o s t  p re sumab ly  
nea.r $15 m j l l i o n .  Conver s ion  o f  t h e  t h i r d  LC-39  LUT t o  
r e s o l v e  t h e  t i g h t  schedu1.e problem would  c o s t  $ 1 . 9 6  m i l l i . o n  
( B o e i n g ) .  I t  would a l s o  deny i t s  u s e  t o  t h e  S a t u r n  V p r o -  
grai!i f o r  the months  May, June , November:, and  December o f  
19'11. A s  we have  s e e n ,  t hough ,  November and December would 
a l - r e a d y  be  e f f e c t i v e l y  d e n i e d  by t h e  S a t u r n  V ' s  n e e d  o f  t h e  
MSS f o r  t h e  e n t i r e  two months i t  i.s on  the p a d .  

I n  a r e v e r s a l  o f  the above  l o g i c ,  it i s  c l e a r  t h a t  
t h e  m o d i f i c a t i o n  o f  one LC-39 LUT c o u l d  p r o v i d e  a n  a l t e r -  
n a t i v e  t o  s c h e d u l i n g  t h r e e  r a p i d - f i r e  l a u n c h e s  i n  s u c c e s s i o n  
f rom LC-34 if t h e  b u l k  of t h e  AAP program were t o  r ema in  on 
L C - 3 4 / 3 7 .  C o s t  o f  t h i s  s t r a t e g y  i s  b e s t  e x p r e s s e d  i n  B o e i n g ' s  
b a s i c  e s t i m a t e  of  $ 2 . 5  m i l l i o n  f o r  one l a u n c h  o f  one  S a t u r n  IE 
f rom LC-39.  

- ., .. . _ . ~ _  ~ . . . . . . . . . ... - . -~ .. . . . . . - . ~  . 



B E L L C O M h 4 .  I N C .  - 7 -  

I n  s p i t e  o f  t h e  a p p r e h e n s i o n  r e f l e c t e d  i n  the 
a b o v e ,  F i g u r e  2 and s u b s e q u e n t  comments j.n t h i s  menioraiidu:,l 
a c c e p t  t h e  a s s u m p t i o n  of  A A P  p l a n n i n g  t o  d a t e ,  t h a t  l aunche l -  
r e f u r b i s h i n g  and p r e p a r a t i o n  f o r  t h e  A A F - 1  fol1ov:;-on launches 
A A P - 3 A  and AAP-3, c a n  be acconlpli  s h e d  i n  p a r a 3  l e l .  

MSS S H A R I N G  

S i n c e  a new Nob i l e  S e r v i c e  S t r u c t u r e  f o r  LC-39 
would c o s t ,  i.n i tse1.f  %$20 m i l l i o n ,  the q u e s t i o n  o f  w h e t h e r  
a s i n g l e  MSS can s u p p o r t  t h e  d u a l  l a u n c h e s  AAP-I /AAP-2  and 
A A P - 3 / A A P - l i  i s  a n  impor tamt  one  . Boeing su,r igests  tllat; t h e  
unmanned vehicl-c? i n  e a c h  p a i r ,  h a v i n g  no f u e l  cells, migh t  
b e  s e r v i c e d  e a r l y  i.n t h e  d u a l  m i s s i o n  p r e p a r a t i o n s .  Thi . s  
way t h e  PiSS would b e  away froin the m;lnned v e h i c l e  on1.y b r i e € l y .  
Then ,  i t  would i . e turn  and s t a y  wi . th  t h e  manned v e h i c l e  ur i t l i l  
l a u n c h .  

An a1tern:itive was a l s o  p r o p o s e d .  I n  t h i s ,  a11 o f  
t h e  MSS f u n c t i o n s  fcir t h e  uiimanricd m i s s i o n s  would be  p e r -  
formed from t h e  LU'l' w i t h  MSS t y p e  a c c e s s  p l a t f o r i n s  a n d  
c o r . o l l a r y  s e r v i c e s  a d d e d  to the e x i s t i n g  umbi l i  c a l  t o w e r .  
Only one  LUT would have t o  b e  s o  m o d i f i e d .  

The f l o w  p l a n  of  F i g u r e  2 assumes t l i a t  t l ie  s i n g l e  
MSS w i l l  b e  u s e d  to s u p p o r t  a l l  of t h e  MSS f u n c t i o n s  of t h e  
d u a l  m i s s i o n s .  T h e  f i g u r e  t h u s  s e r v e s  t o  i l l . u s t r a t e - - t ~ i o u i : h  
n o t  t o  d i scove r - - some  of  t h e  d i f f i c u l t i e s  o f  MSS s h a r i n g .  

Flow p l a n s  a r e  based  o n l y  on c r i t 5 c a l  p a t h  i t ems :  
I t  h a s  t h e r e f o r e  been  a lmos t  i m p o s s i b l e  t o  p o s i t i v e l y  i d e n t i f y  
a l l  o f  t h e  f u n n , t i o n s  t h a t  t h e  MSS has been  u s e d  f o r  by t h e  
s e v e r a l .  cont ;z>ac tors  o f  Apol lo  p r ime  s y s t e m s  and so_ e v a l u a t e  
t h e  p o t e n t i a l  e f f e c t s  o f  major c h a n g e s  j.n i t s  u s e  w i t h o u t  a 
c o n c e r t e d  and wide  r a n g i n g  s t u d y .  A s  a n  example ,  i t  h a s  
been  n e c e s s a r y  i n  some countdowns t o  c l e a n  t h e  s t a b l e  p l a t -  
form v i e w i n g  p o r t  ( m i s t i n g ,  e t c . )  i n  t h e  I U  f o r  f i n a l  p l a t - -  
form a l i g n m e n t  with t h e  t h e o d o l . i t e .  F ina l .  al j.gnment o f  t h i s  
p l a t f o r i n  sl!ould t a k e  place about; as  late as p o s s i b l e  t o  
min imize  a z i m u t h  d r i f t  e r r o r .  U n t i l  now, t h e  f u n c t j - o n  h a s  
been  p o s s i b l e  o n l y  f rom t h e  MSS. 

The prima1.y f u n c t i o n s  o f  t h e  MSS a r e  h y p e r g o 1  
l o a d i n g ,  c r y c z e n  l o a d i n g ,  s p a c e c r a f t  l l e l i u m  s e r v i c i n g ,  o r d -  
n a n c e  hook-up, e n v i r o n m e n t a l  p r o t e c t i o n  and t h e  accommodat ion 
o f  t h e  special a c c e s s  n e e d s  o f  manual  c h e c k o u t  and  A C E  



" c a r r y - o n " %  equipment  . The MSS i s  g e n e r a l l y  r e q u i r e d  clui-li ng 
F l i g h t  R e a d i n e s s  T e s t i n g ; .  If t h e r e  a r e  f u e l  ce1l.s  on b o a r d ,  
i t  i s  a l s o  needed  d u r i n g  Countdowr! D e m o n s t r a t i o n  and Count-  
down t o  replenish c r y o g e n  b o i l o f f .  Apollo l u n a r  m i s s i o n s  
a l s o  r e q u i - r e  t h e  MSS i n  t h e s e  p e r i o d s  t o  s u p p o r t  LI\I s u p e r -  
c r i t i c a l  h e l i u m  s e r v i c i n g .  MSS t ime c o n s i d e r a t i o n s  a r e  a l s o  
i m p o r t a n t ,  i f  l e s s  c o n s t r a i n i n g ,  where  h y p e r g o l  v e s s e l s  stress 
c o r r o s i o n  I.imi t a t i o n s  may be e x c e e d e d  by l o a d i n g  h y p e r g o l s  
many d a y s  e a r l y ,  and where it i s  n e c e s s a r y  to min imize  
p e r s o n n e l  e x p o s u r e  t o  v e s s e l s  p r e s s u r i z e d  beyorid 5 0 %  o f  
d e s i g n  b u r s t .  (For t h i s  r e a s o n ,  heli.um p r > e s s u r i z a t i o n  i s  
typi .ca1l .y  d e l a y e d  u n t i l  l a u n c h  d a y .  ) F u r t h e i m o r e ,  much o f  
t h e  ACE u p l i n k  c a p a b i l i t y  i s  l o s t  when t h e  MSS i s  removed 
f r o m  t h e  p a d .  

F o l l o w i n g  i s  a summrjr o f  i h e  moi-e c i - i t i c a l  f l u r id  
s e r v i c i n g  and a c c e s s  r e q u i r e m e n t s  o f  A A P  as  t h e y  would b e  
s e r v i c e d  on LC-39.  P a r t i c u l a r  e m p h a s i s  i s  p l a c e d  on t h e  T4SS 
f u n c t i o n s :  

These  manned f l i g h t s  c a r r y  up to o n e - h a l f  t h e  normal 
Apol lo  l o a d  of SPS p r o p e l l a n t s  u s i n g  sump t a n k s ,  o n l y .  I n  
p l a c e  o f  t h e  s u p p l y  t a n k s ,  t h e y  c a r r y  e i t h e r  f i v e  or s e v e n  
s u p e r c r i t i c a l  c q w g e n i  c v e s s e l s .  These  w i l l  b e  s e r v i c e d  f r o m  
MSS dewars  c o n t a i n i n g  L H 2 ,  LOX, and LN2. Cryogenj  c s e i - v i c i n g  
wj 11 r e q u i r e  s e v e r a l  dewar - loads  t o  c o m p l e t e .  ( A d d i t i o n a l  
dewars wj11 b e  r e q u i r e d  for A A P  CSIvl s e r v i c i n g . )  

SM/RCS p r o p e l l a n t  q u a n t i  t i e s  w i l l  b e  a b o u t  t h r e e  
t i m e s  t h o s e  of  A p o l l o .  O the r  f l u i d  r e q u i r e m e n t s ,  water- 
g l y c o l  c o o l a n t ,  CP/I/HCS p r o p e l l a n t s ,  h e l i u m ,  GN2, GOX, and G H 2  

w i l l  b e  s e r v i c e d  as i n  A p o l l o ,  all b u t  t h e  w a t e r - g l y c o l  coming 
from t h e  MSS. 

The l a u n c h  v e h i c l e  p r o p e l l a n t s  and l o a d i n g  r e q u i r e -  
men t s  of S a t u r n  I B  d i f f e r  from t h o s e  o f  Sa. turn V m a i n l y  i n  
b e i n g  sma l l e r  and i n  there b e i n g  one l e s s  s t a g e .  The S-IVu/ 
APS, l o a d e d  from t h e  MSS d u r i n g  s p a c e c r a f t  h y p e r g o l  s e i - v i c i n g  
i s  also sma l l e r  b u t  o t h e r w i s e  s imi la r ,  i n  terms o f  l o a d i n g  
p r o c e d u r e s ,  t o  t h e  S a t u r n  V v e r s i o n .  

*So c a l l e d  b e c a u s e  o f  e a r l y  i n t e n t  t o  c a r r y  t h e  e q u i p -  
ment i n t o  t h e  CM d u r i n g  c h e c k o u t .  The equ ipmen t  i s  now 
mounted on t h e  MSS p l a t f o r m  #4 and u s e d  from t h e r e .  
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The S - l V B / O r b i t a l  Workshop s y s t c i n  u s e s  a Workshop 
A t t i t u d e  Contraol Sys tem (WACS) whic l i  i s  sirrij 1ar t o  S-IVB/ 
A Y S  e x c e p t  t l ia t  i t s  f l u i d  r e q u i r e m e n t s ,  MI4H and  N204, a re  

a b o u t  50% g r e a t e r .  The Air locl :  Module and  Id lu l t jp le  Docking  
A d a p t e r  a r e  p r e s e r l t l y  e x p e c t e d  t o  c a r r y  no  f l u i d s  a t  l a u n c h  
o t h e r  t h a n  ECS c o o l a n t s  which c a n  be  c h a r g e d  f r o m  t h e  LUT 
over t h e  I U  swing aim. If it i s  d e c i d e d  to s e r v i c c  the EVA/ 
GOX a c c u m u l a t o r  o f  t h e  MDA b e f o r e  l i f t o f f ,  t h i s  f u n c t i o n  c a n  
be p r o v i d e d  f rom e x i s t i n g  equipment  on  t h e  LUT. A c t u a t o r  
s ~ ~ p p l y  g a s e s  sucli  2s t h o s e  on d o c k i n g  p r o b e s ,  e t c . ,  w i l l  b e  
c h a r g e d  b e f o r e  bcirig p l a c e d  oriboard t h e  s p a c e c r a f t .  

Access t o  t h e  API and MDA or1 t h e  l a u n c h  pad  will 
be gairipd t h r o u g h  the I U  h a t c h  by u n ' J i l i c a l  Swing  Arm X 7 .  
Removable p l a t f o r m s ,  s i m i l a r  t o  t h o s e  i n  t h c  A p o l l o  SLA 
w i l l  be  used i n s i d e  t h e  new, expanded  p a y l o a d  e n c l o s u r e .  
The I U  h a t c h  and  u m b i l i c a l  swing  arm p r o v i d e  a p a t h  f o i a  t h e i r  
removal  . 

AAP-4 

The S-IVB/APS u n i t s  on AAP-4 are s t a n d a r d  S a t u r n  IU 
u n i t s .  The LM/ATI'd c a r r i e s  no niain-statTe p r o p u l s j  on s y s t e m s .  
The LM HCS w i l l  be l o a d e d  w i t h  a b o u t  30% more p r o p e l l a n t s  
t han  i s  s t a n d a r d  for LM. F u e l  for this s y s t e m  v l i l 1  b e  I4MIJ i n  
place o f  t h e  u s u a l  Aeroz ine -50  whrich js n o t  r e q u i r e d  for t h c  
unmanned m i s s i o n s ,  AAP-2 and AAP-4. 

The A A P - 4  LM a l s o  c a r r * i e s  a GOX a c c u m u l a t o r  for EVA 
b u t  i t  will p r o b a b l y  not b e  s e r v i c e d  b e f o r e  l a u n c h .  LM/ECS 
water glycol will be  s e r v i c e d  f rom t h e  u m b i l i c a l  tower. 

The LM/ATM i s  mounted w i t l i i n  a new, e r i l a r g c d  pay-  
l o a d  adapter and s h r o u d .  P e n e t r a t i o n s  for s e r v i c j n g  lines 
(for h y p e r g o l s )  and  a c c e s s  f rom the S e r v i c e  S t r u c t u r e  c a n  
b e  t a i l o r e d  t o  t h e  mcthod of s e r v i c i n g  w h e t h e r  f rom t h e  NSS 
or f rom t h e  LUT.  It w i l l  a l s o  have  i n t e r n a l  p l a t f o r m s  
r emovab le  t h r o u g h  t h e  I U  h a t c h  and U m b i l i c a l  S v i n g  Arm # 7 .  

He 1 i um 

A p o l l o  S p a c e c r a f t  and  S-IVB/i \PS h e l i u m  vessels are 
s c r v i c e d  on  LC-39 from the  MSS. A f a c L o r  i n  t i n i n ? ;  t h i s  
o p e r a t i o n  h a s  been  t h e  m i n i m i z i n g  of p c r s o i i n e l  exposui-e to 
vessels p r e s s u r i z e d  above  50% d e s i g n  burst. AAP-2 ( N A C S )  



B E L L  C 0 M RI . I N C .  - 10 - 

and  AAP-4 (S-IVB/APS and L M / R C S ) ,  if l a u n c h e d  f r o m  LC-39,  
will not have  t h e  PISS a v a i l a b l e  l a t e  i n  t h e i r  pad  p r o c e s s i n z  
schpdulc:;  ("-2 o r  3 d a y s ) .  T h e r e  a r e  t h r e e  a l t e r n a t i v e s :  
1) Waive t h e  s a f e t y  r e q u i r e m e n t  minjrnurn p e r s o n n e l  e x p o s u r e  
o f  t h e  p r e s s u r i z a t i o n  and s e r v i c e  much e a r l i e r .  ( T h i s  i s  
e s s e n t i a l l y  r u l e d  o u t  by s a f e t y  c o n s i d e r a t i o n s  a n 6  t h e  n e e d  
for a c c e s s  b y  l a r g e  numbers of p e r s o n n e l . )  2 )  Use v e s s e l s  
w i t h  h i g h c r  s a f e t y  f a c t o r s .  (Long l e a d  t i m e ,  e x p e n s e ,  p a y l o a d  
p e n a l t y . ) "  3 )  S e r v i c e  t h e  h e l i u m  v e s s e l s  f rom t h e  LU'.I'. 
( P r o b a b l e  b e s t  s o l u t i o n . )  

MSS FUNCTIONS FROl'4 THE: 1,UT 

The Boeing  p l a n  f o r  p r o v i d j n g  a l l  MSS f u n c t i o n s  f o r  
t h e  unn1annc.d AAP m i s s i o n s  from t h e  LUT c a l l s  for t h i l ec  a d j u z t -  
a b l e  M S S - t y p e  p l a t f o r ~ i s  t o  be  added  t o  t h e  LUT. C o n n e c t i n g  
l i n e s  for t i l o  hypc l>go l  s e r v i c e P s  (S14-064, S14-057) anci a 
h e l i u m  s e r v i c e r  ( S l l l - 0 0 9 )  would a l s o  have  to b e  added  t o  t h e  
LUT. T h e  two hypc,rgol s e r v i c e r s  a r e  normal1  y seAiii-per7mancnt1 y 
mounted on t h e  MSS-22 foot l e v e l .  Ilanciled s i m i l a r l y  on t h e  
LUT, t h e y  would c o n s t i t u t e  a l a u n c h  haza i -d .  A s o l u t i o n  i s  
needed  for t h i s  p rob lem.  

A b e t t e r ,  b u t  s t i l l  c o n s e r v a t i v e ,  a p p r o a c h  can  b e  
b a s e d  on t h e  a s su inp t ion  t h a t  PES s h a r i n g  i s  a l m o s t  feasible 
for t h e  AAP l a u n c h  s c h e d u l e s .  % X - !  

* C u r r e n t  Mass P r o p e r t i e s  d a t a  i n d i c a t e s  t h a t  b o t h  AAP-2 
and  AAP-II have  a 1 0 0 0  t o  1 6 0 0  pound w e i g h t  m a r g i n  s o  t h a t  
h e a v i e r  h e l i u m  v e s s e l s  o r  p e r h a p s  manifol .ded h e l i u m  l i n e s  
for s e r v i c i n g  from e x i s t i n g  LUT swing  a ims  may y e t  b e  a 
p r a c t i c a b l e  s o l u t i o n .  

* % I n d e e d ,  t h e  t i m e  (be low)  r e q u i r e d  to move the IKISS f rom 
t h e  LC-39 l a u n c h  pad  t o  t h e  o t h e r  seems t o  b e  a b o u t  t i le most 
c o n s t r a i n i n g  f a c t o r .  

P l a t f o r m  Breakup 
J a c k  

4:OO 
: 30 

T r a v e l  (A to p a r k  s i t e )  3 : 3 0  
T r a v e l  (park s i t e  t o  B )  

J a c k  
4:15 
: 30 

4:oo -- Close Pla t fo i7ms  

1 6  : '15 h o u r s  
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The MSS would be u s e d  o n l y  f o r  l o a d i n g  h y p e r g o l s  
on t h e  unmanned v e h i c l e s .  

DISS-type p l a t f o r m s  on t h e  J,UT would be  u s e d  f o r  
h e l i u m  s e r v i c i n g ,  o r d n a n c e  hookup and  g e n e r a l  a c c e s s  d u r i n g  
FRT, C D D T ,  and countdown.  

OTI-IEH USES F O R  LC-34 AND LC-37 BEYOND AI\,€' 

The i n v e s t m e n t s  i n  LC-34 and LC-37 r e d u c e d  b y  t h e i r  
c u r r e n t  a l m o s t  negl i g i b l e  s a l v a g e  v a l u e  s h o u l d  b e  r ega l>ded  as  
sunk  c o s t .  I f  t h e  s e r v i c e s  t h e y  can  s t i l l  p r o v i d e  a r e  a v a i l -  
ab l e  elsewhnre a t  l e s s  t o t a l  c o s t ,  t h a t  i s ,  a t  less p e n a l t y  
i n  te rms  o f  money y e t  to b e  s p e n t ,  i n t e r r u p t i o n  o f  o t h e r  
p rograms  or loss o f  f l e x i b i l i t y ,  t h e n ,  t h e r e  i s  where  t h e y  
s h o u l d  be p u r c h a s e d .  

If LC-34/37  a r e  e x p e c t e d  t o  have  a f u t u r e  n e e d  t h a t  
i s  n o t  s e r v i c e a b l e  a t  LC-39, t h e n  t h e  p o s s i b i l i t y  o f  a v o i d i n g  
s t a n d b y  m a i n t e n a n c e  and e v e n t u a l  r e f u r b i s h m e n t  niay riot b e  
a v a i l a b l e .  T h i s  m a y  be t h e  s i t u a t i o n  i n d i c a t e d  b ~ 7  r e c c n t  
m e n t i o n ,  i n  a l o n g  r a n g e  p l a n n i n g  c o n t e x t ,  of u s i n g  n i n e  t o  
t w e l v e  new S a t u r n  IBIS for a s p a c e  s t a t i o n  r e s u p p l y  v e h i c l e .  
LC-34 or LC-37 o r  a s i n g l e  l i n e  a t  LC-39 c a n  r e a s o n a b l y  be  
e x p e c t e d  t o  s u p p o r t  s u c c e s s i v e  n e a r - d u p l i c a t e  l a u n c h e s  o f  
S a t u r n  IB on a s c h e d u l e  of a b o u t  one  e v e r y  3-11 mon ths .  A 
l a u n c h  y a t e  i n  e x c e s s  of  t h i s  will r e q u i r e  two l i n e s .  O L h e r  
f a c t o r s  s u c h  as t h e  e x p e c t e d  c o n c u r r e n t  S a t u r n  V a c t i v i t , y ,  
t h e  c o s t  of a p o s s i b l e  ne\: LUT' and t h e  p o t e n t i a l s  fo i ,  u s i n g  
LC-34 and one  LC--39 LUT for S a t u i m  ID have  t o  b e  c o n s i d e r e d  
t o  g e t  a n  o p t i m i z e d  outconie. 

T h e r e  i s  a l s o  a q u c s t i o n  as t o  what l a u n c h  systems 
may be r e q u i r e d  t o  s u p p o r t  f u t u r e  l a u n c h  v e h i c l e s .  Among 
s i x  c o n c e p t s  c u r r e n t l y  compe t ing  f o r  a t t e n t i o n  as a new 
" n a t i  o n a l  l a u n c h  v e h i c l e "  i n  t h e  1 0 0 , 0 0 0  pound pay load- to - low 
e a r t h - o r b i t  c a t e g o r y  i s  t h e  260" s o l i d  rocke t ,  b o o s t e d  S-IV13 
(PlLV SAT IB-SA). T h i s  v e h i c l e  i s  es t imated  to b e  c h e a p e r  
( c o s t  e f f e c t i v e n e s s  or d o l l a r s / p o u n d  i n  o r b i t )  t h a n  S a t u r n  I B  
i n  a p rogram o f  n i n e  o r  more v e h i c l e s .  But t h i s  f i g u r e  i s  
b a s e d  on zero n o n - r e c u r r i n g  C O S ~ S  for S a t u r n  1B.S Only 

"Modif ied  S a t u r n  Launch Veh l . c l e s  f o r  AAP E a r t h  O r b i t a l  
Miss ions -Case  600-3 ,  Memorandum f o r  F i l e ,  A p r i l  1 4 ,  1967, 
D. J .  B e l z .  
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t h e  two S a t u r n  I B ' s  now l i s t e d  a s  AAP s p a r e s  have  z e r o  
non-recui2r ing  c o s t s .  The c o s t  o f  r e a c t i v a t i - n g  and  u p d a t i n g  
t h e  l a u n c h  f a c i l i t i e s  a f t e r  AAP ( $ 3 0  m i l l i o n ? )  must  now b e  
added  t o  t h i s  f i g u r e  f o r  a r e a l i s t i c  compar i son  o f  t h e  c o s t s  
f o r  a new buy o f  S a t u r n  IB's. 

T h r e e  s e p a r a t e  s tud ie s% have  a l l  recommended e i t h e r  
t h e  u s e  o f  t h e  e x i s t i n g  s i t e s  o f  LC-34 and LC-37 o r  rnovine 
m a j o r  e l e m e n t s  s u c h  a s  t h e  u m b i l i c a l  t o w e r ,  s e r v i c e  s t r u c t u r e ,  
p r o p e l l . a n t  f a c i l i t i e s  t o  a n e a r b y  s i t e .  

Launch f a c i l i t y  s t u d i e s  f o r  two o t h e r  t y p e s  o f  t h e  
c o m p e t i t i v e  v e h i c l e  c o n c e p t s ,  t h e  c l u s t e r e d  s o l i d  b o o s t e d  
S-IVB and t h e  l a r g e  p r e s s u r e - f e d  l i q u i d  c o n c e p t s  have  n o t  
b e e n  s t u d i e d  s o  t h o r o u g h l y ,  b u t  i t  i s  a r e a s o n a b l e  a s s u m p t i o n  
t h a t  t h e s e  w i l l  make s imi la i>  use of  e x i s t i n g  L C - 3 4 / 3 7  s i t e s  
o r  componen t s ,  

M o d i f i c a t i o n  o f  LC-34/37 f o i ,  a new v e h i c l e  w i t h  t h e  
AAP s e r i e s  t r a n s f e r r e d  would,  o f  c o u r s e ,  r e q u i r e  t h a t  t h e  two 
complexes  b e  m a i n t a i n e d  i n  t h e i r  down mode a t  a c o s t  t h a t  
m i g h t  be  r e d u c e d  t o  a b o u t  h a l f  t h e  p r e s e n t l y  e x p e c t e d  $ 3  m i l l i o n  
a n n u a l l y .  Sfi. The p e d e s t a l ,  f i r i n g  a c c e s s o r i e s  and s j  milar 
e l e r n e n t s  t h a t  would b e  u s e d  t o  modi fy  LC-39 f o r  a S a t u r n  ID 
c a p a b i l i t y  would n o t  be a l o s s  t o  a new v e h i c l e  program as 
t h e r e  would be  among t h e  f i r s t  i tems d i s c a r d e d  i n  c o n v e r t i r i g  
LC-311/37 t o  any o f  t h e  advanced  v e h j  c l e s  men t ioned  a b o v e .  

O f  t h e  new l a u n c h  v e h i c l e  c o n f i g u r a t i o n s ,  none b u t  
t h e  INT-20 ( S - I C / S - I V B )  would be  l i k e l y  t o  b e  a b l e  t o  u s e  
t h e  LC-39 m o b i l e  c o n c e p t  i n t e r c h a n g e a b l y  w i t h  SaLurns  b e c a u s e  
o f  l a r g e  c o n f i g u r a t i o n  d i f f e r e n c e s  ( p r e s s u r e - f e d  l i q u i d s ) ,  
b e t t e r  a d a p t a b i l i t y  t o  LC-40/4I  ( T ' i t a n  d e r i v a t i v e s )  o r  g r e a t  
weight  ( t h e  s o l i d  b o o s t e d  v e h i c l e s ) .  

*By M a r t i n ,  Bellcomm, and D o u g l a s .  

"$1.1; would t ake  13  months (Bellcomrri) t o  1 8  months ( D o u g l a s )  
f rom s t a r t  of  c o n s t r u c t i o n  u n t i l  LC-34 o r  37 c o u l d  be  r e a d i e d  
f o r  a new l a u n c h  v e h i c l e .  The t ime r e q u i r e d  f o r  two R & D  
f l i g h t s  and the  p r e p a r a t i o n  o f  a f i r s t  man- ra t ed  v e h i c l e  
would l i k e l y  resu1 . t  i n  .a t o t a l  d e l a y  f o l l o w i n g  a S a t u r n  IH 
l a u n c h e d  from LC--34/37  t o  abou t  2 7  mon ths .  
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A compar i son  of  i n t e r f a c e  r e q u i r e m e n t s  of' the 
S - I B  s t age  and  t h e  s e r v i c e s  p r e s e n t l y  a v a i l a b l e  on t h e  LC-39 
LUTs i n d i c a t e s  t h a t  t h e  LUT c a n ,  i n d e e d ,  b e  a d a p t e d  a t  a 
m o d e r a t e  c o s t  and  w i t h  r e a s o n a b l e  c o n v e r t i b i l . i t y  t c  S a t u r n  I G  
u s e  b y  t h e  e l e v a t e d  p e d e s t a l  c o n c e p t  o u t l i - n e d  b y  B o e i n g .  
IJC-34 and LC-37 f i r i n g  a c c e s s o r i e s  a r e  a v a i l a b l e  and  c a n  b e  
u s e d  t o  min imize  t h e  c o s t  of a d a p t i n g  LC-39. The VP.B l e n d s  
i . t s e l f  e a s i l y  t o  t h e  c o n s t r u c t i o n ,  s t o r a g e ,  and  h a n d l i n g  of' 
t h e  components  and  t o  r e c o n f i g u r i n g  t h e  LUT be tween  S a t u r n  V 
and  S a t u r n  I B  i r ,  a b o u t  40 days. 

The f i v e  f l i g h t  m i s s i o n s  of AAP can  b e  accomnindatcd 
on  LC-39 w i t h o u t  i i o t a b l e  d i s r u p t i o i l  of t h e  MSF L e v e l  1 
S c h e d u l e .  The  one e x c e p t i o n  i s  t h a t  t h e  l a s t  S a t u r n  V 
f l i g h t  on t h e  h i g h  l a u n c h  r a t e  v e r s i o n  o f  t h a t  s c h e d u l e  
would have  t o  b e  s l i p p e d  abou t  one month.  

F l y i n g  t h e  f i v e  AAPs f rom LC-39 on t h e i r  noininal 
s c h e d u l e  would deny u s e  o f  pad f a c i l i t i e s  f o r  S a t u r n  V f o r  
a b o u t  e i g h t  months ; t h e  l a u n c h - t o - l a u n c h  i n t e r v a l  foi- 
S a t u r n  V o v e r  t h i s  p e r i o d  would be  t e n  mon ths .  O u t s i d e  o f  
t h i s  i n t e r v a l ,  S a t u r n  V l a u n c h e s  would be  c o n s t r a i n e d  t o  
o n e  e v e r y  f o u r  months f o r  a n o t h e r  e i g h t  mon ths .  

R e f u r b i s h  o f  t h e  S a t u r n  I B  LUT t h a t  i s  u s e d  f o r  
t h e  t h r e e  manned A A P  l a u n c h e s  c o u l d  p r e s e n t  a p r o b l e m  i n  
m e e t i n g  o f  t h e  r a p i d - f i r e  s c h e d u l e  f o r  t h e s e  l a u n c h e s .  
However, t h e r e  i s  l i t t l e  r e a s o n  t o  b e l i e v e  t h a t  t h e  s i t u a t i o n  
would b e  worse  t h a n  i t  would be  on LC-34; i t  may be  be t t e r .  
i f  l a u n c h  damage i s  a ma jo r  f a c t o r ,  s i n c e  IX-39 is l e s s  
v u l n e r a b l e  t h a n  LC-34 or 37 to S a t u r n  1E damage. 

P r e d i c t a b l y ,  t h e  b i g g e s t  q u e s t i o n  r e l a t e s  t o  t h e  
f ac t .  t h a t  LC-39 h a s  o n l y  one S e r v i c e  S t r u c t u r e  w h i l e  LC-34 
and  37 have  two .  A n a l y s i s  of t h e  A A P  flow p l a n  seems t o  
i n d i c a t e  t h a t  any p l a n  f o r  s i m p l y  s h a r i n g  t h e  NSSS would 
have  a d o u b t f u l  f e a s i b i l i t y .  S e v e r a l  a l t r e a t i o n s  t o  e s t a b -  
l i s h e d  p r o c e d u r e  i n  b o t h  t h e  s e q u e n c e  and  t i m i n g  o f  o p e r a -  
t i o n s  would be r e q u i r e d .  S e r v i c i n g  g a s e o u s  h e l i u m  would 
p r o b a b l y  b e  t h e  most  c r i t i c a l  o f  t h e s e  o p e r a t i o n s  on  t h e  
unmanned m i s s i o n s .  

B o e i n g ' s  p r o p o s a l  f o r  a d d i n g  a d j u s t a b l e  MSS-type 
p l - a t f o r m s  t o  one of t h e  LUTs a v o i d s  t h e  need f o r  s h a r i n g  
t h e  MSS. However, i t  adds t h e  c o n s i d e r a b l e  d i f f i c u l t i e s  
and e x p e n s e  o f  h a v i n g  t o  accommodate hypergol .  s e r v i c i n g  
equipment  and p lumbing  on a IIUT. 



A more d e s i r a b l e  b u t  s t i l l  a d e q u a t e l y  c a ~ t i o u ~  
alternative to t l ie Boe ing  s u g g e s t i o n  i s  to s h a r e  t h e  14SS 
hypeiTgo3 s e r v i c i n g  f u n c t i o n s  but USC’ new LII?’ a c c e s s  p l a t f o r m s  
f o r  a l l  o t l i e ~  MSS functions, 

I f  LC-3’1 and  37 are abandoned  b y  AAP, t h e i r  sub -  
s e q u e n t  c o s t  of m a i n t e n a n c e  lis c h a r g e a b l  e t o  any i d e n t l f i a b l  c 
f o l l o w - o n  prograrn t h a t  may u s e  them. The EOSS may use them 
w i t h  S a t u r n  IB’s, b u t  i n  t h e  numbers  o f  v e h i c l e s  i m p l i e d  new, 
much mod i f i ed ,  v e h i c l e s  may b e  p r e f e r a b l e  to S a t u r n  I B .  
E l e m e n t s  s c a v e n g e d  from .LC-311/37 t o  b u i l d  a S a t u i m  I B  capn-  
b i l i t y  a t  LC-39 would b e  arnong t h e  f i r s t  dli.scarcied i n  modifyri~nc; 
LC-34/3‘/ f o r  s u c h  f o l 1 . o ~ - o n  vehicles. Only one ,  t h e  most  
e x p e n s i v e  of t h e  o u t l i n e d  c o n c c y t s  for 1 O O I :  l b  priy1oa.d f o 1 . 1 0 ~ -  
on  v e h i c l e s  would b e  l i k e l y  t o  u s e  t h e  1,C-39 m o b i l e  c o n c e p t .  
The 0i;hci-s b e c a u s e  of t h e i r  g r e a t  weight or s p e c i a l  c o n f i g u -  
r a t i o n s  would be  more l i k e l y  t o  u s e  LC-34,  37 ,  or LC-40/41. 

KSC S‘i’UL>IES 

KSC i n - h o u s e  s t u d i e s  seem t o  b e  l e a d i n g  t h e m  to 
c o n c l u s i o n s  on l a u n c h i n g  S a t u r n  I B / A A P  from LC-33 s imi la i -  to 
01. a t  l e a s t  c o n s i s t e n t  wri th  t h o s e  o u t l i n e d  a b o v e .  It i s  
also a n t i c i p a t e d  t h a t  t h e i r  review o f  t h e  c o s t s  w i l l  1 . e s u l t  
j n  e s s e n t i a l  ag reemen t  w i t h  Boc ing  * s $ 9 . 5  m i l l i o n .  

2032-GWC-np 
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A t t a c h m e n t s  
F i g u r e s  1 and 2 
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